The application of the same epidemiological methods in different countries allows important comparisons between different races and cultures. During the last decade, two large multi-centres epidemiological studies, the Portuguese Study of Allergic Diseases in Childhood (PAC study) and the International Study of Asthma and Allergies in Childhood (ISAAC study), were implemented in Portuguese speaking regions. The main objectives were to assess and compare allergic diseases prevalence. The authors stress out the significant differences observed in schoolchildren from the three continents, with different genetic and environmental background. It was found an increase trend in the prevalence of all allergic diseases, mainly rhinitis, in last decade. Rhinitis has been identified as an independent risk factor for asthma in Caucasian population. © 2006 Elsevier SAS. All rights reserved.
Introduction
In the last decades there has been a worldwide increase of allergic diseases, making them a priority to all the health care systems [1, 2] . Bronchial asthma represents an important health problem related with significant impact in terms of morbidity and mortality, being with allergic rhinitis, the most frequent childhood chronic diseases, showing also a prevalence increase as well in developed, as in developing countries [3, 4] . Asthma and rhinitis are common co-morbidities [1] , although the nature of the association is still not well known. Allergic rhinitis is frequently underestimated and undertreated, with important repercussions in quality of life, affecting school performance in children.
In 1992 two different epidemiological studies, under the responsibility of our group, started in the Portuguese speaking regions of Portugal (Europe), Cape Verde (Africa) and Macao (Asia): the global International Study of Asthma and Allergies in Childhood (ISAAC) and the Portuguese Study of Allergic Diseases in Childhood (PAC). In these two studies, involving a large group of investigators, performed during 10 years, we analysed epidemiological data collected from Portuguese official language regions with different genetic, cultural and environmental influences.
Coincident with the application of ISAAC study, from Phases I to III, the authors also performed, in Lisbon, a prospective study, in order to evaluate and correlate the impact of allergic rhinitis in clinical outcome of childhood recurrent wheezing.
The PAC study
This study was performed in different Portuguese speaking regions [5, 6] . The aims, similar to those described in ISAAC, were mainly to assess atopy and allergic diseases prevalence and to obtain baseline measure for future comparisons. Randomly samples of schoolchildren from Madeira, Cape Verde and Macao, were included, studied with the same methodology:
• investigator-applied standard questionnaire, based on ISAAC; • skin prick tests (standardised allergen extracts to common inhalant allergens: house-dust mites, cockroaches, moulds, pets and pollens, supplied by Merck-AlIergopharma and CBF-Leti); • bronchial provocation test with methacholine (Lofarma) for the characterisation of bronchial hyperreactivity, performed among those who had asthma symptoms in the last year, and in matched controls (age and sex).
Definitions: Atopy-at least one positive skin prick test (wheal greater than 7 mm 2 ); Positive bronchial hyperreactivity-PD 20 FEV 1 methacholine lower than 7.8 μmol; Active disease-symptoms last year; Current asthma-positive bronchial test and active asthma.
In 1993, in Sal Island, were studied 235 children aged 6-16 years, mostly of them Black African; in 1994, a sample of 588 children, aged 6-10 years, was included in S. Vicente Island, mostly of them Creoles (these two islands belongs to the archipelago of Cape Verde, an African country in the Gulf of Guinea). In 1995, 1061 Caucasian children aged 6-10 years were studied in Madeira Island (Portugal). In 1997, 1385 Chinese children aged 6-12 years, were studied in Macao (territory located on the Southern Coast of China, under Portuguese administration until 1999).
The analysis of the results, revealed significant differences of atopy and allergic diseases prevalence in the populations studied. In Madeira [7] , we found the highest prevalence of atopy (54%), active asthma (14.6%) and current asthma (10.2%) ( Table 1) .
In Macao, according to the atopic status of the population (48.6%), the extremely low prevalence of active asthma (1.3%) and ever asthma (3.5%) was not expected [8] , being similar to data published by Leung et al. [9] in San Bu, China, sharing the same ethnic background, but much lower than the rates found in Hong Kong. Most asthmatic children had atopy (86%) and had a positive methacholine challenge test (88%). In contrast, the higher rhinitis prevalence found (24.8%), was quite similar to those identified in Hong Kong and Madeira (22%), and much higher than the rates in China. In addition to atopy, other risk factors, as lifestyle, should be important on allergic disease expression in these regions. We showed that it is possible to have a very strong expression of atopy with very low asthma prevalence. Comparing our data from Macao and Madeira, we found an 11-fold variation in active asthma prevalence (1.3 vs. 14.6%), but also a 20-fold variation in maternal smoking (0.5 vs. 10%). The importance of passive tobacco smoke exposure in childhood is well known.
In Cape Verde [10] , active asthma had a similar prevalence to most European countries, but much lower prevalence of allergen sensitisation. Different wheezing phenotypes could be implicated, even in 6-16-year-old patients, and recurrent respiratory infections may play a major role. The low prevalence of atopy in Cape Verde was not related with lower allergen exposure [5] . The high mean value of serum total IgE found in Cape Verde, even in non-atopic individuals, probably related to the parasite load of this population, could be important on the modulation of the allergic response [11] . The different results found in the two Cape Verde Islands studied, namely the differences of atopy and current asthma, with important ethnic variations, point out the importance of genetics.
In order to assess trends in the prevalence of atopy and allergic diseases in Cape Verde, in 1999, it was randomly selected in Sal Island a new sample of 175 children aged 6-10 years [6] ; the epidemiological methods were the same and it was possible to correlate the results with those obtained in the same age group 6 years earlier. The atopy prevalence raised threefolds (6 to 18%) and the allergic rhinitis prevalence (symptoms last year) doubled from 11 to 22%. The prevalence of active asthma was unchanged (15 to 16%) but the prevalence of atopic asthma (asthmatics with positive skin prick tests) raised from 2 to 5%. That is probably the price paid for progress, related with the improved Capeverdian population well being.
The ISAAC study
This study was performed under the national coordination of José Rosado-Pinto, by questionnaire modules, in several re- gions of Portugal, between 1993 and 2002, involving more than 40,000 schoolchildren of two age groups: 6-7 and 13-14 years old [12] . The objectives of this international study [3, 13] , not yet completely published, and divided into three phases were:
• to describe the prevalence and severity of allergic diseases in children living in different places, allowing comparisons within and between countries; • to obtain baseline measures for the assessment of future trends in allergic diseases prevalence and severity; • to provide a framework for further etiological research into lifestyle, environmental, genetic and health care factors affecting these diseases.
In Portugal, this study involved in Phase I 207 schools for 6-7 years old and 84 for 13-14 years old and in Phase III 408 and 142 schools, respectively, for the same age groups [12] .
Comparing the data obtained in Phase I and Phase III (Tables 2 and 3 )-(data on file), we found a statistically significant increasing trend in rhinitis (cumulative and last year symptoms) and eczema (last year) prevalence, for both the age groups studied. Regarding the last year wheezing prevalence, in the group of 6-7 years, 9 years later we found the same prevalence 12.9%, but in the 13-14 years group we found a statistically significant increasing from 9.2 to 11.8%, particularly in the two urban regions corresponding to the Portuguese largest cities: Lisbon (10.9 to 14.6%; P < 0.001) and Oporto (7.2 to 13.1%; P < 0.001). The same trend was found, in the 13-14 years group, in the cumulative prevalence of wheezing, from 18.2 to 21.8%.
In the ISAAC Phase III, the questionnaire included several lifestyle items. The most relevant results at national level referred in the 13-14 years age group were: fast-food once a week or more in 49%; physical activities three or more times a week in only 22.5%; 3 or more hours/day watching TV in 52.2%; no smoker at home in only 34.3% (father smoking in 42.3%, and mother smoking in 22.8%).
The prospective study of risk factors for active asthma at school age
The authors [14] performed an 8-year prospective study, in order to correlate clinical outcome of recurrent wheezing in the first years of life with prognostic risk factors, including evaluation of the impact of allergic rhinitis. A cohort of 308 children with recurrent wheezing, aged less than 7 years, was enrolled in 1993, studied with clinical questionnaire (adapted from ISAAC), skin prick tests (standardised allergen extracts to common inhalant allergens, house-dust mites, pollens, moulds, cockroaches and pets supplied by Merck-AlIergopharma and CBF-Leti, and food allergens, cow's milk proteins, egg, fish and wheat supplied by Stallergènes), and serum total IgE. Eight years later, it was possible to re-evaluate 81% of the initial sample (N = 249), repeating skin prick tests and performing lung function tests (spirometry with assessment of bronchodilator response).
By logistic regression analysis, personal history of allergic rhinitis was identified as an independent risk factor for active asthma at school age, with an adjusted odds ratio of 15.8 (95% CI = 6.1-40.8). In the children with allergic rhinitis, 85% had active asthma, compared to 21% of those without rhinitis (P < 0.001). Similar results were found, in adults, by other authors. Leynaert et al. [15] , by investigating cross-sectional data from the European Community Respiratory Health Survey, found an adjusted odds ratio for association between rhinitis and asthma of 8.1 among atopic and 11.6 among non-atopic subjects 20-40 years old. Guerra et al. [16] , using data that was collected as part of the Tucson Epidemiologic Study of Obstructive Lung Diseases, identified rhinitis as a significant and independent risk factor for adult-onset asthma, with an odds ratio of 4.13. There is certainly more than just a causal relation between asthma and rhinitis, but it is yet to be determined if asthma is the natural progression of a common airway disease.
Conclusion
The significant differences found in atopy and allergic diseases prevalence in schoolchildren populations from African, Asiatic and European Portuguese speaking regions studied in the PAC study, point out the importance of genetics, linked to race, in the pathogenesis of these diseases, although it will be strongly modulated by environmental and lifestyle variables.
Comparing the results obtained from Phase I and Phase III of ISAAC study in Portuguese schoolchildren, an increasing trend in the prevalence of all allergic diseases during the last decade was revealed, mainly in relation to rhinitis in both age groups studied, with a slight increase also in asthma and atopic eczema symptoms during the last year. Some lifestyle changes in our children, such as western diet habits, absence of physical activities, high indoor habits (watching TV or playing with computer) and tobacco smoke exposure, seem to play a role. Early diagnosis of bronchial asthma is important to plan adequate treatment and prevention. Although several clinical studies suggest that upper respiratory tract dysfunction may affect the lower airways, the diagnosis of rhinitis is frequently underestimated by non-specialist physicians, namely in paediatric age. The authors have identified rhinitis as an independent risk factor for asthma in Caucasian population.
The worldwide increasing of asthma and allergic diseases observed in the last decades demands for a global health strategy [1] [2] [3] . As a consequence of these large epidemiological projects, it will be possible to plan health care programs at national and international levels for better prevention, education and treatment of allergic diseases, whose direct and indirect costs will certainly strongly increase in this Century.
